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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 5/21/07 
has been entered. 

Drawings 

2. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the main controlling 
unit (formed on each liquid discharger), secondary controlling unit (formed on each 
liquid discharger), secondary-control executing unit, discharge-direction changing unit, 
reference-direction setting unit, discharge-angle setting unit, and resolution increasing 
unit must be shown or the feature(s) canceled from the claim(s). No new matter should 
be entered. Applicant has referenced Fig. 21 as showing all of the above features. 
However, it is unclear to the examiner which elements of Fig. 21 represent each of the 
features listed above. Furthermore, Figs. 3A, 3B, 6, 7, 8A, 8B, 9, and 15 merely 
demonstrate the results of using each of the above features, not the features 
themselves. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
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replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

3. Claims 1, 12, 13, and 20 are objected to because they recite the limitation: "the 
main controlling unit controlling the discharge of droplets from the respective nozzle." 
There is insufficient antecedent basis for "the respective nozzle" in the claim. Also, the 
limitation is not supported by the specification. Throughout the specification, the main 
controlling unit is only referred to controlling the discharge of droplets from the nozzles, 
not from "the respective nozzle". For example, see in paragraph [0061] (cited by the 
applicant for support of the claimed feature): "a main controlling unit, which is formed on 
each liquid discharger, for controlling the nozzles 18 of the liquid discharger (emphasis 
added)." This is an example of only one instance of many in which the specification 
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refers to the nozzles of the liquid discharger, meaning more than one nozzle of the 
single liquid discharger. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-12, 14, and 16-21 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Yamada et al. (US 20020021324). 

3. Regarding claim 1 , Yamada et al. disclose "a liquid discharge apparatus (10 of 
Fig 1) having a head (200 of Fig 1) with a plurality of liquid dischargers aligned in a row 
each liquid discharger including a nozzle (230 of Fig 2), comprising: a main controlling 
unit (500 of Fig 1) formed on each liquid discharger, the main controlling unit controlling 
the discharge of droplets from the respective nozzle; a secondary controlling unit (400, 
600 of Fig 1) formed on each liquid discharger, the secondary controlling unit controlling 
the discharge of a droplet so that the droplet is discharged along at least one secondary 
direction different from a main direction of the droplets discharged by said each liquid 
discharger controlled by the main controlling unit (see Par [0051] and [0057] and Fig 7); 
and a secondary-control executing unit for individually setting whether or not the 
secondary controlling unit for each liquid discharger is operated (610, 620 of Fig 1)." 

4. Regarding claim 2, Yamada et al. disclose "a discharge-direction changing unit 
(632, 640 of Fig 1) for changing a direction of a droplet discharged from the nozzle of 
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each liquid discharger in at least two different directions in the row (see Fig 7, Par 
[0077] and [0078]); and a reference-direction setting unit for individually selecting for 
said each liquid discharger one of the directions of the droplet discharged from said 
each liquid discharger controlled by the discharge-direction changing unit, as a 
reference direction (420 of Fig 1)." 

5. Regarding claim 3, Yamada et al. disclose "a discharge-direction changing unit 
(632, 640 of Fig 1) for changing a direction of a droplet discharged from the nozzle of 
each liquid discharger in at least two different directions in the row (see Fig 7, Par 
[0077] and [0078]); and a discharge-angle setting unit (621 of Fig 1) for individually 
selecting for said each liquid discharger discharge angles for said droplet discharged 
from said each liquid discharger controlled by the discharge-direction changing unit 
(431,432, 631,632 of Fig 1)." 

6. Regarding claim 4, Yamada et al. disclose "a discharge-direction changing unit 
(632, 640 of Fig 1) for changing a direction of a droplet discharged from the nozzle of 
each liquid discharger in at least two different directions in the row (see Fig 7, Par 
[0077] and [0078]); a discharge-angle setting unit (621 of Fig 1) for individually setting 
for said each liquid discharger discharge angles for said droplet discharged from said 
each liquid discharger controlled by the discharge-direction changing unit (431, 432, 
631, 632 of Fig 1); and a reference-direction setting unit for individually selecting for 
said each liquid discharger one of the directions of the droplet discharged from said 
liquid discharger controlled by the discharge-direction changing unit, as a reference 
direction (420 of Fig 1)." 
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7. Regarding claim 5, Yamada et al. disclose "a discharge controlling unit (620, 630, 
640 of Fig 1) for controlling the discharge of ink droplets by the discharge-direction 
changing unit (632, 640 of Fig 1) so that a pixel row or a pixel is formed by discharging 
droplets from at least two neighboring liquid dischargers, wherein droplets are 
discharged along different directions from at least two neighboring liquid dischargers to 
form a pixel row by landing on the same pixel row or to form a pixel by landing on a 
same pixel area (see Par [0062], [0064], [0065])." 

8. Regarding claim 6, Yamada et al. disclose "a discharge controlling unit (620, 630, 
640 of Fig 1) for controlling the discharge of a droplet by the discharge-direction 
changing unit (632, 640 of Fig 1) so that the droplet lands in a landing position in a pixel 
area, wherein the landing position is one of M (where M is an integer greater or equal to 
two) different landing positions aligned in a predetermined direction in the pixel area and 
at least a part of each of the M landing positions is included in the pixel area (see Par 
[0062], [0064], [0065], [0071])." 

9. Regarding claim 7, Yamada et al. disclose "a first discharge controlling unit (620, 
630, 640 of Fig 1) for controlling the discharge of ink droplets by the discharge-direction 
changing unit (632, 640 of Fig 1) so that a pixel row or a pixel is formed by discharging 
droplets from at least two neighboring liquid dischargers, wherein droplets are 
discharged along different directions from at least two neighboring liquid dischargers to 
form a pixel row by landing on the same pixel row or to form a pixel by landing on the 
same pixel area (see Par [0062], [0064], [0065]); and a second discharge controlling 
unit for controlling the discharge of a droplet by the discharge-direction changing unit so 
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that the droplet lands in a landing position in a pixel area, wherein the landing position is 
one of M (where M is an integer greater or equal to two) different landing positions 
aligned in a predetermined direction in the pixel area and at least a part of each of the M 
landing positions is included in the pixel area (see Par [0062], [0064], [0065], [0071])." 

10. Regarding claim 8, Yamada et al. disclose "a resolution increasing unit for 
increasing a number of pixels by controlling the droplets discharged from each liquid 
discharger so that the droplets land in at least two different positions in a predetermined 
direction whereby the number of pixels is increased in comparison with the number of 
pixels formed by droplets discharged from each liquid discharger landing in one position 
(see Par [0062], [0064], [0065], [0071])." 

1 1 . Regarding claim 9, Yamada et al. disclose "a resolution increasing unit for 
increasing a number of pixels by controlling the droplets discharged from each liquid 
discharger so that the droplets land in at least two different positions in a predetermined 
direction whereby the number of pixels is increased in comparison with the number of 
pixels formed by droplets discharged from each liquid discharger landing in one position 
(see Par [0062], [0064], [0065], [0071]), and a discharge controlling unit (620, 630, 640 
of Fig 1) for controlling the discharge of ink droplets by the discharge-direction changing 
unit so that a pixel row or a pixel is formed by discharging droplets from at least two 
neighboring liquid dischargers, wherein droplets are discharged along different 
directions from at least two neighboring liquid dischargers to form a pixel row by landing 
on the same pixel row or to form a pixel by landing on a same pixel area (see Par 
[0062], [0064], [0065])." 
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12. Regarding claim 10, Yamada et al. disclose "a resolution increasing unit for 
increasing a number of pixels by controlling the droplets discharged from each liquid 
discharger so that the droplets land in at least two different positions in a predetermined 
direction whereby the number of pixels is increased in comparison with the number of 
pixels formed by droplets discharged from each liquid discharger landing in one position 
(see Par [0062], [0064], [0065], [0071]); and a discharge controlling unit for controlling 
the discharge of a droplet by the discharge-direction changing unit so that the droplet 
lands in a landing position in a pixel area, wherein the landing position is one of M 
(where M is an integer greater or equal to two) different landing positions aligned in a 
predetermined direction in the pixel area and at least a part of each of the M landing 
positions is included in the pixel area (see Par [0062], [0064], [0065], [0071])." 

13. Regarding claim 11, Yamada et al. disclose "a resolution increasing unit for 
increasing a number of pixels by controlling the droplets discharged from each liquid 
discharger so that the droplets land in at least two different positions in a predetermined 
direction whereby the number of pixels is increased in comparison with the number of 
pixels formed by droplets discharged from each liquid discharger landing in one position 
(see Par [0062], [0064], [0065], [0071]); a first discharge controlling unit (620, 630, 640 
of Fig 1) for controlling the discharge of ink droplets by the discharge-direction changing 
unit (632, 640 of Fig 1) so that a pixel row or a pixel is formed by discharging droplets 
from at least two neighboring liquid dischargers, wherein droplets are discharged along 
different directions from at least two neighboring liquid dischargers to form a pixel row 
by landing on the same pixel row or to form a pixel by landing on a same pixel area (see 
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Par [0062], [0064], [0065]); and a second discharge controlling unit for controlling the 
discharge of a droplet by the discharge-direction changing unit (632, 640 of Fig 1) so 
that the droplet lands in a landing position in a pixel area, wherein the landing position is 
one of M (where M is an integer greater or equal to two) different landing positions 
aligned in a predetermined direction in the pixel area and at least a part of each of the M 
landing positions is included in the pixel area (see Par [0062], [0064], [0065], [0071])." 

14. Regarding claim 12, Yamada et al. disclose "a liquid chamber (232 of Fig 2) 
containing the liquid, bubble generation units (235, 310, 320 of Fig 2) disposed inside 
the liquid chamber for generating bubbles in the liquid contained in the liquid chamber 
by supplying energy, and a nozzle member provided with nozzles (230 of Fig 2) for 
discharging the liquid contained in the liquid chamber in response to generation of 
bubbles by the bubble generation unit, wherein a secondary controlling unit (400, 600 of 
Fig 1) controls the at least one secondary direction of a droplet discharged by supplying 
energy having a second value the bubble generation units, second value differs from 
first value of the energy supplied to the bubble generation units by the main controlling 
unit, so that the at least one secondary direction of the droplet differs from the main 
direction of the droplet controlled by the main controlling unit (see Par [0051] and [0057] 
and Fig 7)." 

15. Regarding claim 14, Yamada et al. disclose "a liquid chamber (232 of Fig 2) 
containing the liquid, bubble generation units (235, 310, 320 of Fig 2) disposed inside 
the liquid chamber for generating a bubble in the liquid contained in the liquid chamber 
by supplying energy, and a nozzle member provided with nozzles (230 of Fig 2) for 
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discharging the liquid contained in the liquid chamber as a bubble is generated by the 
bubble generation unit, wherein the discharge-direction changing unit (632, 640 of Fig 
1) comprises a main controlling unit (500 of Fig 1) for controlling the discharge of 
droplets from nozzles by supplying energy to the bubble generation units and a 
secondary controlling unit (400, 600 of Fig 1) for controlling the direction of a droplet 
discharged by supplying energy having a second value to the bubble generation units, 
the second value differs from a first value of the energy supplied to the bubble 
generation units by the main controlling unit, so that the direction of the droplet differs 
from the direction of the droplet controlled by the main controlling unit (see Par [0051] 
and [0057] and Fig 7)." 

16. Regarding claim 16, Yamada et al. disclose "performing a main control (500 of 
Fig 1) of a discharge of droplets from the nozzle (230 of Fig 2) of each liquid discharger; 
performing a secondary control (400, 600 of Fig 1) of the discharge of droplets from 
each liquid discharger along at least one direction different from a main direction 
trajectory of the main control in a row (see Par [0051] and [0057] and Fig 7); and 
individually determining whether or not the secondary controlling unit is operated for 
each liquid discharger (610, 620 of Fig 1)." 

17. Regarding claim 17, Yamada et al. disclose "selecting a direction of droplets 
discharged from the nozzle of each liquid discharger from at least two different 
directions in a predetermined direction (see Fig 7, Par [0077] and [0078]); and 
individually selecting for said each liquid discharger one of the directions as a reference 
direction (420 of Fig 1)." 
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18. Regarding claim 18, Yamada et al. disclose "selecting a direction of droplets 
discharged from the nozzles of each liquid discharger from at least two different 
directions in a predetermined direction (see Fig 7, Par [0077] and [0078]); and setting a 
discharge angle (621 of Fig 1) of the droplets independently for said each liquid 
discharger (431 , 432, 631 , 632 of Fig 1 )." 

19. Regarding claim 19, Yamada et al. disclose "selecting a direction of droplets 
discharged from the nozzle of each liquid discharger from at least two different 
directions in a predetermined direction (see Fig 7, Par [0077] and [0078]); individually 
selecting for said each liquid discharger one of the directions as a reference direction 
(420 of Fig 1); and setting a discharge angle (621 of Fig 1) of the droplets independently 
for each liquid discharger (431, 432, 631, 632 of Fig 1)." 

20. Regarding claims 20 and 21 , Yamada et al. disclose "wherein said nozzles are 
aligned in parallel in a row (see Fig 2)." 

Claim Rejections - 35 USC § 103 

21. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

22. Claims 13 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamada et al. in view of Ishinaga et al. (US 5754201). 

23. Regarding claim 13, Yamada et al. disclose "a liquid chamber (232 of Fig 2) 
containing the liquid... and a nozzle member provided with nozzles (230 of Fig 2) for 
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discharging the liquid contained in the liquid chamber as a bubble is generated by the 
heating elements... and the secondary controlling unit (400, 600 of Fig 1) ...controls the 
at least one secondary direction of a droplet... so that the secondary direction differs 
from the main direction controlled by the main controlling unit (500 of Fig 1 , see Par 
[0051] and [0057] and Fig 7)." Thus Yamada et al. meet the claimed invention except 
providing "heating elements... wherein a plurality of heating elements is aligned in 
parallel in a row... a circuit with a switching element connected to the serial connection 
between the heating elements... supplying an electrical current via the circuit to the 
connection between the heating elements or by receiving an electrical current from the 
connection to the heating elements to control the electrical current supplied to the 
heating elements." 

24. Ishinaga et al. teach providing "heating elements (4 and 6 of Fig 5a-d)... wherein 
a plurality of heating elements is aligned in parallel in a row (see Fig 7)... a circuit with a 
switching element connected to the serial connection between the heating elements (col 
5 In 6-1 1)... supplying an electrical current via the circuit to the connection between the 
heating elements or by receiving an electrical current from the connection to the heating 
elements to control the electrical current supplied to the heating elements (see col 5 In 
6-1 1 and Fig 5a-d)." It would have been obvious to one of ordinary skill in the art at the 
time of the applicant's invention to provide the heating elements as outlined above. One 
would have been motivated to so modify Yamada et al. for the benefit of producing 
different sized ink drops. 
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25. Regarding claim 15, Yamada et al. disclose "a liquid chamber (232 of Fig 2) 
containing the liquid... and a nozzle member provided with nozzles (230 of Fig 2) for 
discharging the liquid contained in the liquid chamber as a bubble is generated by the 
heating elements... and the discharge-direction changing unit (632, 640 of Fig 1)...at 
least two different directions can be selected in a predetermined direction (see Par 
[0051] and [0057] and Fig 7)." Thus Yamada et al. meet the claimed invention except 
"heating elements. ..wherein a plurality of heating elements is aligned in parallel in a 
row... a circuit with a switching element connected to the serial connection between the 
heating elements... controlling the electrical current supplied to the heating elements by 
supplying an electrical current via the circuit to the connection between the heating 
elements or by receiving an electrical current from the connection between the heating 
elements." 

26. Ishinaga et al. teach providing "heating elements (4 and 6 of Fig 5a-d).. .wherein 
a plurality of heating elements is aligned in parallel in a row (see Fig 7)... a circuit with a 
switching element connected to the serial connection between the heating elements (col 
5 In 6-11)... controlling the electrical current supplied to the heating elements by 
supplying an electrical current via the circuit to the connection between the heating 
elements or by receiving an electrical current from the connection between the heating 
elements (see col 5 In 6-1 1 and Fig 5a-d)." It would have been obvious to one of 
ordinary skill in the art at the time of the applicants invention to provide the heating 
elements as outlined above. One would have been motivated to so modify Yamada et 
al. for the benefit of producing different sized ink drops. 
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Response to Arguments 

27. Applicant's arguments filed 5/21/07 have been fully considered but they are not 
persuasive. Regarding the drawings, as discussed above and repeated here for 
completeness, applicant has referenced Fig. 21 as showing all of the above features. 
However, it is unclear to the examiner which elements of Fig. 21 represent each of the 
features listed above. Furthermore, Figs. 3A, 3B, 6, 7, 8A, 8B, 9, and 15 merely 
demonstrate the results of using each of the above features, not the features 
themselves. 

28. As stated in paragraph [0061] (cited by the applicant for support of the claimed 
feature): "a main controlling unit, which is formed on each liquid discharger, for 
controlling the nozzles 18 of the liquid discharger (emphasis added)." This is an 
example of only one instance of many in which the specification refers to the nozzles of 
the liquid discharger, meaning more than one nozzle of the single liquid discharger (see 
also line 4 of the abstract, line 6 of paragraphs [0013] and [0016], paragraph [0251], 
etc.) Similarly, in paragraph [0046] it is stated that each liquid discharger includes ink 
chambers, heat-generating-resistors, and a nozzle sheet with nozzles. Therefore, the 
liquid discharger of the claim can be interpreted to be that which is cited above in 
Yamada et al. and the secondary-control executing unit cited in Yamada et al. is 
individually set for each liquid discharger. Similarly, the reference-direction setting unit 
and the discharge-angle setting unit are individually selected and set respectively for 
each liquid discharger. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian Goldberg whose telephone number is 571-272- 
2728. The examiner can normally be reached on Monday through Friday, 9AM-5PM 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Luu can be reached on 571-272-7663. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



EST. 



Brian Goldberg 
AU 2861 
June 9, 2007 





MATTHEW LUU 
SUPERVISORY PATENT EXAMINER 



